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Abstract
As products of both natural and social systems, rivers are highly complex historical
objects. We show in this paper that historical analysis works on two different levels:
one level, which we call “structural”, shows the materiality of the riverine environment
as the spatial-temporal product of natural factors and human impacts (bed and course5
alterations, pollution, etc.). On a second level – “semiotic” – we show that river systems
are also social constructs and the subjects of ancient and diverse management prac-
tices. The quality of a river will be a function of the dialectical interaction between both
levels. Historical analysis can uncover the inherited constraints that bear upon current
management practices. To help substantiate this analytical framework, we analyse the10
case of the Moselle river in eastern France by using archival sources and statistical
data. Severely impaired by industrial discharges from iron, coal and salt industries be-
tween the 1875s and the early 1980s, the waters of the Moselle became the subject
of a social consensus between stakeholders that prevented the implementation of ef-
ficient pollution management policies until the 1990s. The example urges caution on15
the pervasiveness of participatory approaches to river management: social consensus
does not necessarily benefit the environment.
1 Introduction
The contemporary scientific literature on river systems calls for a better understanding
of the relationships between rivers and society (Meybeck, 2002). This testifies to the20
powerful social dynamics that shape natural objects. At all time and space scales, the
impact of human action on natural objects and environments has been getting harder to
neglect. The floristic composition of forests, the strength of soil erosion in ancient times,
the circulation of exogenous species, the presence of lead in Arctic ice all advocate a
reassessment of how we theorize, analyze and quantify human interaction with the25
“natural” world. This is a complicated debate because it develops at the borders of
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disciplinary fields. It is sometimes difficult to reconcile the concerns and methods of
the natural scientists with those of the historians, the philosophers and the sociologists.
True interdisciplinarity in the environmental field is needed but hard to achieve.
Rivers are good objects on which to build interdisciplinary research, as the exist-
ing literature shows (Petts et al., 1989; Meybeck et al., 1998). History plays a great5
role in those research initiatives. One reason is that, in the Western world, there is
generally a wealth of historical data available on rivers. Very early, the significance of
water for human settlements transformed the watercourses in legal objects. Roman
law developed a large corpus on water rights. Even in those countries where the legal
system does not derive from Roman law, the question of water property was never left10
unspecified. It was of considerable importance to know who was entitled to withdraw
water from a watercourse or a water table; who had the right to modify the course
of a river to create mills or irrigation works; who was responsible for maintaining the
dykes and dams erected to protect the land against floods, etc. As a consequence,
public and private archives alike are rich with ancient information about the represen-15
tations, transformations and management of rivers
1
. Specifics about water abstraction
and channel geometry modifications appeared as early as the Middle Ages. Data re-
garding water quality appeared later, with the development of analytical methods (end
of the eigteenth century). In France, the development of spas from the 1830s gave a
decisive impetus to the chemical analysis of water and the subsequent development20
of adduction and sanitation networks made necessary frequent water quality analyses
which have been kept in the archives. The expansion of water quality analyses has
been very great since the 1960s, when they were extended to all waters (and not only
those used for human consumption). Other sources of data can be mobilized to study
the historical evolution of rivers: e.g. field observations, aerial photography, sediment25
sampling (Meybeck et al., 2007). However, for contemporary river managers and river
scientists, the recourse to history may appear like a nice but somewhat superfluous
1
For information about contemporary historical sources for environmental history in France
see Corvol (1999, 2003).
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addition to their core business and concerns. In this paper, we would like to argue that
a systematic exploration of river history can shed light on many aspects of current river
dynamics and politics, especially for those rivers that have been most transformed by
human action.
This belief is grounded in a case study that was conducted over five years in Eastern5
France, on the river Moselle (Garcier, 2005). Over the course of thirty years at the end
of the nineteenth century, the Moselle underwent brutal changes. It became the axis of
a powerful industrial region, saw its channel considerably remodelled and the quality
of its waters progressively degraded. We used archival sources – among others – to
reconstruct this transformation and provide some quantitative elements about it. But10
we also tried to make sense of it: how could a river experience such massive changes
without much debate? How come that the local population and administration quickly
saw industrial pollution as normal? What kind of management policies were applied to
remedy the problem and with what success? And ultimately, can contemporary river
management gain some insight from this retrospective assessment?15
We will first provide a theoretical overview on rivers as historical objects and prod-
ucts of socio-natural systems. We will then present the case of the Moselle. We will
finally introduce some conclusive comments on the use of historical information to aid
contemporary decision-making on river management.
2 Rivers as socio-natural systems20
In the twentieth century, historiography has undergone important changes that have
affected the methods and the objects of historical enquiry. The main reformers of
historical practice are the members of the so-called “Annales School”, among them
M. Bloch, L. Febvre, and later, F. Braudel. Their approach promoted the use of ad-
junct sciences to advance historical research. They were not hostile to scientific inputs25
from anthropology, sociology and geography and they favoured the use of a variety of
information sources. Most importantly, their scientific stance departed from the tradi-
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tional emphasis on events. As one prominent member of the school puts it, this new
approach “relegated the sensational to the sidelines and was reluctant to give a sim-
ple accounting of events, but strived on the contrary to pose and solve problems and,
neglecting surface disturbances, to observe the long and medium-term evolution of
economy, society and civilisation.” (Duby, 1990).5
Observing the “long and medium-term evolution” requires studying historical “struc-
tures”. The notion of structure is widely used in the social sciences and humanities,
though its meaning varies. Here, by historical structure, we mean a lasting mode of
repartition and organization of social objects and practices. In this historical model,
events are a manifestation of structures: no event can happen independently of the10
structures uncovered by historical scrutiny. As a consequence, no event is “random”,
completely foreign to the way societies are organized materially but also, culturally. It
is another contribution of the Annales school to have specified that structures are not
only material but mental as well. Each region and time period has specific ways of
thinking that filter experience and steer action or inaction. Accordingly, an idea can-15
not spontaneously spring in any social structure: it is always dependent on a certain
context.
The influence of the Annales school on environmental history has been very great,
because environmental change, until recently, has been a “long and medium-term evo-
lution”. The new approach opened up the possibility to investigate the historicity (i.e.20
historical character) of the environment itself by using historical data. Emmanuel Le
Roy Ladurie’s Histoire du climat depuis l’an mil was the first attempt to use textual data
(e.g. the dates of wine harvests in the south of France) to document natural climate
variations over historical periods (LeRoy-Ladurie, 1988). The research done by the
Lyons group on river systems shares the same theoretical basis: by using a variety25
of data sources (geomorphologic field observations, textual and cartographic archives,
etc.), it is possible to reconstruct the natural evolution of a watercourse over many
centuries if not millenia (Roux, 1982; Bravard, 1989; Girel, 1996; Bravard and Magny,
2002). Environmental change modifies the whole fluvial system. Rivers respond by
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reshaping their beds. Depending on water conditions and the availability of sediments,
a river will cut its bed or expand it by aggradation.
Other research stances take up a slightly different approach; they insist on the impact
of social structures and economic development on the environment – see for example
Cronon (1992) and Williams (1992). The river “biographies‘” that have been published5
in the last fifteen years share the same line of thought. In those works, the river system
and basin are not considered as the setting of historical events nor are they considered
as purely “natural” entities. Indeed, the main driving force of change is human action,
and especially, industrialization and urbanization (Barca, 2007). Steinberg has shown
how the pristine waters of New England were “incorporated” into the cotton mills built by10
Bostonian capitalists in the early 1830s (Steinberg, 2001). Cioc studied the case of the
Rhine and the continuous stream of alterations and modifications applied to the river
channel and flow by human action (Cioc, 2002). In an equally severe case but different
context, Gumprecht has analysed how the city of Los Angeles has slowly preyed upon
the Los Angeles River, diverting its waters and finally casting it into a casement of15
concrete to prevent flood damage (Gumprecht, 2001). In all cases, historians have
shown that some rivers in the Western world have been severely impacted by human
action. Their evolution is driven by socio-economic factors as much as by natural ones.
This has been theorized by the sociologist Ulrich Beck in his famous book Risk So-
ciety (Beck, 1992). Written in the wake of the Chernobyl accident, Beck’s book was20
mainly concerned with nuclear risk. However, Beck has shown more generally that
industrialization has brought, or “integrated”, natural objects into the social world. Nat-
ural objects have become technical elements within the industrial system: they are one
of the industrial production factors. This seminal idea works extremely well when ap-
plied to rivers. With industrialization, the technical means to harness nature, the variety25
of water uses, the quantity of water, the corrections applied to channel geometry and
of course water pollution have reached levels never seen before. As a consequence,
it has been increasingly difficult to separate rivers from the social and geographical
context in which they are enshrined because many aspects of contemporary rivers,
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even some of their “natural” dynamics, are driven by social demands and uses. This is
especially true on those rivers most transformed by human action.
For such objects, it is irrelevant to speak of “natural” objects impacted by society.
There is a complete interpenetration of the fluvial system and socio-economic system
that gives birth to another object that is neither natural nor social. On a more gen-5
eral stance, to account for environmental impacts in rivers, it is rational to discard the
Nature/society dialectics that has been under heavy criticism for conceptual reasons
2
and move forward towards a more integrative framework. This framework would first of
all concern itself with all the material aspects of rivers. If archival data is rich enough,
historical analysis can provide many insights on the material and spatial configuration10
of such socio-natural river systems and on the flows of water and matter that transit
through them. This is where the concept of “anthroposystem” is useful. An anthro-
posystem, according to M. A. Santos, “is an orderly combination or arrangement of
physical and biological environments for the purpose of maintaining human civiliza-
tion.” (Santos and Filho, 2005, p. 80). The concept of anthroposystem describes the15
2
Sociologist Bruno Latour has shown that even in the Western world, this divide was never
as perfect and definitive as we like to think it was (Latour, 1993, 2004). He argues that there
have been permanent and often unsuccessful efforts to insulate natural objects and scientific
facts and practices from the “contamination” of social values. In his view, scientific practices
that have reinforced the Cartesian distinction between Nature and society from the sixteenth
century onwards have never been free from social interference. Accordingly, we cannot claim to
have an absolute knowledge of Nature, simply because Nature is socially constructed through
scientific practices that categorize arbitrarily objects and situations as “natural” or “social”. In
another strand of criticism, anthropologist Philippe Descola has shown that the relationship
between people and natural objects (e.g. wild animals) is negotiated in different ways in different
societies (Descola, 2001, 2005). Some societies do not draw a sharp distinction between what
belongs to the human and social world and what belongs to the natural world. Even non-
animated objects (river, trees) can have the same social standing as individuals. In other words,
the distinction between Nature and society is not anthropologically invariant across cultures but
is historically and socially constructed.
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metabolism of the river in a way that makes sense to the hydrologist, the geochemist,
the historian and the geographer. The concepts of “anthroposystem” and “historical
structures” have a strong affinity because reasoning historically in terms of “structures”
opens up the possibility of modelling and quantification since a material structure can
be rendered by a system
3
. This affinity is obvious in the studies that analyse the past5
metabolism of cities (Barles, 2002, 2007; Laakkonen and Lehtonen, 1999).
However, beyond this “material” level of historical analysis, another level has to be
taken into consideration. Some younger members of the Annales School have argued
that historical structures do not only reside in material elements. Some cultural el-
ements are shared among people and constitute mental structures – sets of values,10
of automatic thought reflexes, of legitimate practices. In short, mental structures, or
“mentalite´s”, control what people collectively think and collectively accept. A person is
not always conscious of the mental structures that categorize his or her thoughts. On a
personal level, however, a person can rebel against them. On a more general scale, it
is not the case and the ways of thinking that are recurrent and dominant can be outlined15
by historical analysis. Sharing some mental structures does not mean that all social
actors agree nor have the same interests but they have an identical way of analysing a
situation or responding to a problem. Mental structures encompass struggle between
interest groups: they provide a background and the lines along which issues are de-
bated. In other words, mental structures frame social debate about issues, policies or20
objects. They will endow some objects with certain sets of values and rivers are no
exception to the rule. This is why the anthroposystem concept does not capture all the
complexity of the social representations of rivers. Rivers are not only material objects;
they are also cultural entities which interact with the social system. The Rhine, for ex-
ample, has always been a strong symbol of German unity – and the German Moselle25
itself benefited from the Third Reich Law protecting landscapes meaningful for national
identity, the Landschaftsschutzgesetz of 1935 (Chaney, 1996). These representations
– the “images” people have of rivers – have an impact on river use and management.
3
This idea was put forward by R. Boudon as early as 1968 (Boudon, 1968).
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The image of a river can be invoked to dispel any change or use deemed illegitimate
and incompatible with it. In the 1990s, all plans to further dam the Loire river in France
were dropped in front of the fierce opposition from local populations and environmen-
tal activists putting forward the need to protect the unique character of “the last wild
river in Europe”. We would call this level of historical analysis “semiotic” because rivers5
are treated as signs conveying meanings or values. The meaning presently controls
what can be done on or with the watercourse. Accordingly, river management is not
only a matter of conscious decisions and objective rationality: it also depends on the
mental structures and the image of the river stakeholders have. When we judge that a
river has been badly managed, the explanation is not necessarily scientific ignorance10
or the incompetence of river managers. It may be that the conditions of possibility
of a good management could not be met because of an inadequate legal framework,
of specific power relations inside the river basin or because of incompatible mental
structures. Political decision-making is not a simple, linear process and in the long run
river management is the dialectical product of a combination of material processes,15
socio-economic factors and mental structures.
3 Applying the conceptual model: the example of water quality of the Moselle
These general considerations can be readily translated into concrete research prac-
tices. The case of the pollution of the Moselle is an interesting real-life example be-
cause the socio-economic specialization in the drainage basin changed dramatically in20
the second part of the nineteenth century. Very heavy industrial activities developed
that changed the image of the Lorraine region itself and induced massive changes in
the regional metabolism, most notably with respect to water flows. The quality of sur-
face waters in the basin was of course adversely affected by these developments. We
tried to quantify this negative impact and identify the material and mental structures25
that made it possible or gave birth to it. Finally, we tried to link the material data (“how
much pollution?”) with the political reaction and management initiatives that were taken
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at the time. To summarize, the objective was threefold:
– Understand the impact of past activities and spatial configurations on river quality,
– Explain the context in which past management policies were implemented,
– Contrast current management practices with those of the past and point to poten-
tial problems already encountered in historical times and still remaining because5
of the inertia of historical structures.
3.1 A conceptual model of pollution level
To this purpose, we used a model proposed by M. Meybeck et al. that links pollution
discharge, economic development and political reaction (Fig. 2). Two categories of
variables influence pollution level. On the one side, aggravating factors such as pop-10
ulation and economic growth (and especially, industrial growth); on the other, limiting
factors such as the presence of sewage plants or the implementation of efficient control
strategies (pollution taxation, for example). This conceptual model assumes some kind
of link between the pollution level and the political reaction since inflexion points appear
at certain moments in time and give birth to various scenarios. However, it does not15
specify the nature of this link: how does the pollution level influence the decision pro-
cess that leads to management initiatives? In turn, what is the impact of management
strategies on pollution levels? And more generally, would historical hindsight back up
the model assumptions?
The data sources used to specify the model are diverse. France has a tradition of20
public administration of natural objects. This derives from Gallic legal idiosyncrasies,
most notably the eminent role of the centralised State as a landowner. Moreover,
through law, the State – and not the judge – is the primary socio-spatial regulator.
The State is the rightful owner of all rivers deemed “floatable and navigable‘” (for an
overview of history of the French water law, see Gazzaniga et al., 1998). It does not25
own the water, which in French law has always been “res communis” – the property of
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all – but it owns the banks and the bed. For smaller rivers that can be privately appro-
priated, the State still has a right to validate the use owners make of water because it
should guarantee the mutual compatibility between all the water uses of a river. Ac-
cordingly, vast amounts of technical and management data on rivers can be found in
the public archives kept in every “de´partement”. The continuity of the State from the5
early monarchies to contemporary day through the Revolutionary period enables one
to have spectacular historical depth. To reconstruct the modifications applied to river
beds in the Moselle basin, we primarily used reports from the civil engineers’ bodies
in charge of the management of rivers. These reports sometimes provide more gen-
eral overviews on water uses in a “de´partement” or on a river and sometimes include10
statistical data.
Other public technical bodies have been in charge of the overview of industrial activi-
ties. Since 1810, France has had a legal framework that categorizes industrial activities
according to their level of nuisance. Three categories have been created and for the
first two, public authorization is necessary to create a plant. An order of the prefect15
(the representative of the State in every “de´partement”) allows an industrialist to pro-
ceed with the construction of the plant but specifies by what norms the plant operation
should abide. The demands of the industrialists, the technical documentation they pro-
vided, the answers of the technical bodies and the prefect can all be found in the public
archives, where they are classified on a communal basis. They provide a very inter-20
esting source of information on industrial discharges. Moreover, the technical bodies
in charge of the industrial sector were responsible for the compilation of production
statistics. Production statistics are also available for publicly owned companies – most
notably Charbonnages de France, the coal production monopoly created by the nation-
alisation and merger of independent mining companies after World War II (HBL, 1993;25
Haby, 1965).
Finally, since World War II, France has devised numerous national and regional
development strategies to compensate for territorial inequality and especially for the
weight of the region of Paris. These strategies were translated into policies at the re-
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gional level. In face of vigorous industrial and urban growth, water was becoming a
limiting factor of regional development in the 1950s. To forestall that ominous prospect,
public authorities devised the 1964 Water Law that created basin agencies and water
taxes based on polluter-pay principles. The Rhin-Meuse basin agency has been, since
its debuts, a huge provider of data on water and watercourses. They have been in5
charge of the equipment of the basin with sewage treatment plants and large amounts
of documentation are available in their archives.
3.2 Historical evolution of pollution level in the Moselle basin
The Moselle is the main tributary to the Rhine. Its river basin has a surface of
28 280 sq. km and is shared between three countries. France has slightly more than10
50% of the basin, and most of the headwaters. Luxembourg has 15% of the basin,
through sovereignty over most of the river Suˆre (Sauer)
4
. Germany has the lower
course of the river, down to the confluence with the Rhine, at the Deutsches Eck (“Ger-
man Corner”) in the city of Koblenz (Fig. 1).
Historically speaking, the Moselle has been documented by text archives since Ro-15
man times. It was then an important axis of circulation between the North and the
South of Europe and the city of Trier, in contemporary Germany, was the capital of the
province of Belgium. A long poem by Ausonius (fourth century) dedicated to the river
provides the first known mention of water mills in Europe, an indication of the ancient-
ness of human action on the river itself (Bloch, 1935). The Moselle, however, was never20
modified significantly before industrial times, because of hydro-geomorphological con-
straints and historical circumstances. The river carried a large amount of bed-load that
proved to be a severe obstacle to fluvial navigation and human settlement. The river
was constantly changing its course on its flood plain, acquiring a reputation of “treach-
ery” and making itself extremely difficult to control. Navigation was further impeded25
4
In this paper, we generally use the French names of the rivers. However, we will also
provide the German names when appropriate.
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by the political segmentation of the river after the demise of the Carolingian Empire
(ninth century). All local authorities levied large tolls on navigation, providing a strong
disincentive to the development of commercial flows and making any project of course
rectification irrelevant. As a consequence, before the 1850s, most rivers in the Moselle
basin, including the Moselle itself, were in a pristine state
5
. Fish was plentiful and5
renowned and the riparian landscapes were celebrated – specifically in the German
part of the basin, where the Moselle meanders in vine-covered gorges. The only ex-
ception in the basin was the Saar river in Germany. In the Saar region, coal mining
was an ancient activity that received a new impetus under the leadership of the Counts
of Nassau-Saarbru¨cken (mid-eighteenth century). In the 1820s, after the merger of all10
mines into a single organisation overseen by the Prussian state, production reached
an industrial scale. The introduction of steam engines in mines allowed for the cre-
ation of new mine pits and the expansion of existing ones through the pumping out of
underground waters. The spatial and quantitative expansion of mining activities had a
strong impact on the regional environment. The first reported consequences were soil15
subsidence and the disappearance of springs, which forced the local authorities to en-
courage a centralised water distribution system (Kraemer, 1999). Later, in the 1850s,
induced activities such as iron production began to impact adversely the quality of the
Saar in Germany (Duelmen and Labouvie, 1992).
In the French part of the basin, industrial development came later than in the Saar but20
with amazing strength and rapidity (Bour, 1995). Industrial growth was based on the
three valuable ores that can be found in Lorraine (see Fig. 3): coal, iron and salt. The
coal seam in France is in the continuity of that of the Saar and was mined industrially
from the 1840s. In the east of the region can be found massive amounts of low-content
iron deposits. The local pig-iron industry, located in the mining areas, transformed25
5
Some exceptions are documented in the grievances books requested by the Revolutionary
power in 1789. For examples, some stakeholders of the Orne river complained about the
impact of mining and proto-industrial activities of the Wendel ironworks, but these complaints
remained extremely local.
1709
HESSD
4, 1697–1727, 2007
Historical pollution
R. J. Garcier
Title Page
Abstract Introduction
Conclusions References
Tables Figures
◭ ◮
◭ ◮
Back Close
Full Screen / Esc
Printer-friendly Version
Interactive Discussion
EGU
itself into a very powerful steel industry after the technical process to eliminate the
phosphorus contained in the local ore fell into the public domain in 1893. Finally, the
geological salt deposits found in the region served as raw material for various chemical
industries, the most notable being the soda plants using the Solvay process (founded
between 1871 and 1910). Other industries had developed earlier, and locally, their im-5
pacts were significant. At the head of the basin, the Vosges mountains provided good
conditions for the textile industry. After the annexation of Alsace and the northern part
of Lorraine by Germany in 1871, this industry received technical, human and financial
support from the Alsatian industrialists who had decided to leave Alsace to remain in
France.10
From a hydrological point of view, industrial growth had two major consequences.
First, a large majority of plants favoured locations close to the rivers or the canals be-
cause they needed the proximity of water. At that time, water played different roles. It
served as a mean of transportation, as an input in some industrial processes (steam
production for example) and also, as the receptacle of industrial eﬄuents. Sometimes,15
the rivers were even modified to suit the needs of the industry. The Moselle, for ex-
ample, was thoroughly modified in the downstream industrial section. In 1932, a canal
was built by private interests to bring in coke imported from the Ruhr and export iron
products to the Belgian and Dutch ports through the Rhine system. Later, the canaliza-
tion went further and in 1964, Rhine-type barges could navigate upstream up to Nancy.20
All these aspects illustrate the material integration of the river and its tributaries into the
industrial system.
The rapid growth of local population through immigration was a second significant
impact of industrialization. Some cities in the most industrial parts of the basin expe-
rienced spectacular growth. The region lacked unskilled workers and the industrialists25
and mines had to organize immigration networks to bring workers from Poland, Belgium
and Italy first and from Northern Africa after World War II. This called for a complete
upheaval of urban water provision, since the traditional modes of water provision and
evacuation were quickly outpaced by the rhythm of urban expansion. Water was essen-
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tial for urban growth. In the mushroom cities created by industrial activities, it became
standard to have access to large amounts of flowing water for domestic and urban
uses. Waste waters were then rejected without treatment into the natural environment
through the sewer systems that were extensively built in the region between 1870 and
1950. In 1946, a study counted only three existing urban waste water treatment plants5
in the whole Moselle basin, two of which had been out of order for at least six years.
Quite predictably given the experience of other cities in France, England or Germany,
the development of urban hygiene in the cities of the Moselle basin resulted in severe
degradation of the watercourses by organic pollution of domestic origin. Figure 4 illus-
trates the changes brought about to the existing spatial structure of population in the10
basin between the 1851 and the 1946 census. The main axis of the river system, the
large cities and the industrial basins concentrated most of the population growth. The
more rural areas in the centre and in the west of the basin experienced depopulation.
The net result was a changing geography of pollution, with increased urban pressure
on watercourses in those areas where industrial pressures were already very high.15
Figure 5 provides a summary of organic pollution discharges in the Moselle basin
since 1850. A few provisos have to be made. The unit of measure is the population-
equivalent (Pe), which is an aggregated index widely used in sanitation projects
6
. The
great advantage of using this index is that it enables one to compare domestic and
industrial pollution. Domestic pollution was obtained by collecting census data. We20
considered that before 1965 all waste waters were rejected in the environment without
treatment. After 1965, the construction of some large treatment plants began, remov-
6
The definition of the population-equivalent is variable across countries and time periods.
Here we follow the French practice of the 1980s and consider that one population-equivalent is
the equivalent of a daily discharge of 180 litres of wastewater containing: 57 grammes of BDO5,
135 g of CDO, 9.9 g of nitrogen and 3.5 g of phosphorus. Article 2 of the European Council
Directive 91/271/EEC of 21 May 1991 “concerning urban waste-water treatment” simplifies the
definition by considering that one population-equivalent is worth a daily discharge of 60 g of
BDO5.
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ing an increasing proportion of pollution by direct discharge. To evaluate industrial
pollution, we used production statistics found in the archives for the most polluting in-
dustrial sectors: iron industry and coal mining. The equivalency ratios between actual
industrial pollution and its measurement in population-equivalent were drawn from a
document published by the basin agency in 1965. The dotted lines indicate a tendency5
when the data is too sparse to provide robust values. The plain line indicates values
given by the basin agency itself in published documentation. Mineral and toxic pollution
are not included in the chart
7
.
The pollution curve has two modes. A high point was reached just before World
War I, when industrial development in the basin was buoyant. World War I brought10
things to a halt since the northern part of the basin was very close to the combat
zones and industrial infrastructures were destroyed during the conflict. Recovery was
impeded by the economic crises of the 1920s and 1930s then by World War II. Between
1919 and 1945, the economy did not substantially grow and the pollution level was
accordingly fairly stable. It did not reach its 1913 mark before the beginning of the15
1950s. After that date, strong economic and industrial growth induced a sharp increase
of pollution.
The highest level of organic pollution in the basin was reached at the beginning of
the 1960s. After that date, the decline of pollution owes to the reduction of domestic
eﬄuents (all the more remarkable because population numbers were still going up at20
the time). Organic pollution of industrial origin was abated more slowly until 1990. At
that date, the rythm of pollution reduction increased. Today, organic pollution levels are
probably lower than they were in the 1860s. To explain this evolution it is necessary to
7
Mineral pollution in the basin originates in the calcium chloride discharges in the Meurthe
by the soda making plants located south of Nancy in Dombasle. Toxic pollution is impossible to
chart, because no consistent data has been collected before the mid-1980s. This absence is
surprising. The production of toxical compounds (phenols, cyanides) by the iron and coke in-
dustries has been documented since the end of nineteenth century and their periodical massive
release in the watercourses was detrimental to the fish and fed the wrath of fishermen.
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explore the impact that river management policies have had on pollution levels.
3.3 Management issues
Indeed, such transformations of the river could not go unseen and we have been able
to identify four management strategies that have been applied to control pollution since
the 1870s. It is misleading to believe that what we call today environmental policies5
were born in the 1960s with environmental awareness. Pollution control strategies
were in place as early as the 1870s. However, pollution was not seen specifically as
an environmental problem. Pollution was linked to other scientific, social and economic
issues. The concept’s position in the scientific and social fields was not the same as it
is now. In other words, pollution fit differently in the mental structures prevalent at the10
time and its mode of “construction” has evolved since its reintroduction in French.
An old French word indeed, “pollution” was reintroduced in French from the English
in 1874 by the water scientist Ge´rardin to describe the state of the river Seine after
its flowing through Paris
8
. The concept described only the alteration of water (and not
air or soil). The archives show that the river managers were using the word pollution15
in Eastern France as soon as 1878. At the time, the concept was still marked by its
scientific origin and pollution was a technical word used only by a fraction of scientists,
policy makers or civil servants. The degradation of rivers was seen as a technical prob-
lem that science and technology would solve. As a consequence, the policy options
were limited, for the problem was not seen as a political one. The faith in the capacity20
of science and technology to remove pollution was very strong, especially for those in-
dustrial sectors that incorporated a lot of science and research (e.g. steel making and
mineral chemistry). Medical and technical publications mention various experiments to
recover industrial waste. There was a widespread alchemistic belief that some mon-
etary value resided into industrial waste, much as faecal matter could be transformed25
into fertilizer or tar into aniline with a profit.
8
Britain had created in 1865 a Royal commission on River pollution.
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Moreover, the discovery of microbes in the 1860s shifted the emphasis from pollution
to hygiene. For the medical profession, the battle against infectious disease was more
important than industrial discharges in the watercourses. To clean cities, hygienists
and urban planners were the most fervent promoters of unified sewage systems which
conveyed concentrated organic pollution to the rivers. The city of Nancy, for example,5
decided to completely remodel its water and sanitation system in the 1880s. It turned
to remote and pristine water sources while creating a sewer system that massively
polluted the river Meurthe. The only source of hostility in the basin came from rural
stakeholders, whose uses of water resources were being challenged by increased pol-
lution. However, in face of the increased prosperity brought by industrial development,10
dissident voices went silent. The primacy of rural activities was slowly pushed back by
the new social forms linked to industrialization. The whole region adapted materially to
the artificialization of the river network and the degradation of surface water quality, for
example by shifting its sources of drinkable water.
Ultimately, the process of adapting to pollution created a form of consensus between15
most stakeholders in the basin. People would not complain anymore and consider
pollution as the legitimate by-side of prosperity. The consensus was reinforced by
the symbolic standing acquired by the industry itself (especially the steel industry). It
became very difficult to criticize an industry that had brought prosperity to a poor region
and that was a cornerstone of French military security, scientific progress and national20
pride. The iron used to build the Eiffel Tower in 1889 came from the Pompey plant,
right by the Moselle. Lorraine, more generally, served as a display of all the attributes
of French modernity in front of the perceived menace of Germany. This consensus
reinforced the social position of the industrialists and provided the industry with a very
powerful symbolic protection against complaints.25
Around 1910, it was becoming clear that scientific progress was unable to stem
pollution progression. Some rivers had already become fish-less and the removal of
pollution from the watercourses seemed more and more remote. The technical diffi-
culties, the cost, the extreme variety of industrial by-products were as many hurdles
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on the way to success. The confidence in the ability of science to remedy the problem
gave way to the conviction that pollution was a criminal behaviour.
This was the foundation on which a second management strategy was built. There
is no strict succession order here and river managers applied this “legal” mode of pol-
lution regulation and river management from the 1870s onwards. It was grounded on5
the belief that pollution was essentially a discrete process and that most damage and
nuisance came from sudden discharges. In the river managers view, a well-maintained
plant had minor effects on surface waters whereas sudden and uncontrolled discharges
were highly nefarious. The most spectacular symptoms and displays of pollution –
massive fish poisonings – hid the consequences of chronic pollution. This position10
gave birth to a very minute and very inefficient “command and control” policy. From
1906, very detailed indications on waste water discharge were included in the autho-
rization order signed by the prefect, who could withdraw its authorization and close
the plant if it did not observe the discharge norms (this extreme provision was never
used). At the same time, some fishermen associations were suing individual polluters15
for fish poisoning. The result was a schizophrenic situation where chronic pollution
was endorsed by the administration and catastrophic pollution punished by law. Since
the administration did not recognize that water pollution was a structural consequence
of industrial activity, it found itself in an impossible situation. This legal aporia ex-
plains the further degradation of water quality in the basin. In the 1920s, the creation20
of new coking facilities approved by the administration had a dramatic impact on the
aquatic fauna. Some rivers or river sections became entirely devoid of life. The sit-
uation was endorsed by the managers and the industrialists, which made theirs the
German concept of Opferstrecke (“sacrificed section”) originally developed in the Ruhr
region (Buschenfeld, 1997). The concept legitimated the devolution of river portions25
to industrial pollution when no other economically sensible solution was available to
preserve industrial prosperity.
The situation did not evolve significantly before the end of the 1940s because the
pollution problem was less acute due to economic difficulties and the war. At the be-
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ginning of the 1950s, some civil engineers started to worry about water provision in the
region. Consumption was rapidly increasing due to economic and population growth
and the refurbishment of distribution networks. In the foreseeable future, some short-
ages were to be feared. That fuelled a demand for water expertise and between 1949
and 1954 the States technical bodies conducted studies on the regional water budget.5
They showed that pollution was a factor of shortage because it impeded the use of
some water resources. Pollution was rapidly growing and could not be seen as a crimi-
nal – i.e. deviant – behaviour anymore: pollution was the norm and a structural element
of the water budget. Controlling chronic pollution was a precondition of the water pro-
vision strategy. A third pollution management strategy was devised which hinged on10
strategic planning of sectoral water uses. The Moselle was strictly viewed as a source
of water and the managers’ aim was to insure mutual compatibility between all water
uses within the basin.
The Water Law of 1964 provided the legal framework required to enforce this new
strategy. It created the basin agencies. The basin agencies produce five-year strategic15
plans which lay out all the investments and policy initiatives programmed in the basin.
The plans are financed by pollution and water abstraction taxes nominally paid by all
water users in the basin except farmers. The level of the taxes is voted by a basin
committee which includes representatives of the State, of water users and of basin
stakeholders (environmentalists, for example). Even if the polluter-pay principle has20
been invoked from the start as the conceptual basis for taxation, the level of the taxes
has never been high enough to become a true incentive. Until the 1990s, tax revenue
was dimensioned to provide exactly the amount necessary to finance the wastewater
plant equipment plan: pollution control was based on the mutualisation of the financing
of pollution abatement equipment and not on cost internalisation incentives through25
taxation.
Two other points are worth noting. First, and despite all claims to the contrary from
the river managers, it was not environmental concerns that gave birth to the basin
agencies and the new tax-based policy instruments but the need to make sure that
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water shortages would not undermine the growth of the urban-industrial system in
France. Second, the basin agency had to take into account the industrial consensus
existing in the Moselle basin. In the beginning the agency’s legitimacy was very low
and it met wide ranging opposition from a variety of basin stakeholders (industrialists
and mayors in particular). In the basin committee, environmentalists and individual5
consumers were underrepresented. The basin committee and the basin agency man-
agement were very sensitive to the pressures exerted by the most powerful polluters
in favour of the existing industrial consensus. In the 1970s, in the wake of the indus-
trial crisis that undermined the economic base, the industrialists were able to negotiate
only modest increases and spatial modulation of pollution taxes. As a consequence,10
until 1990, the overall decrease in organic pollution in the basin came from domestic
pollution abatement (see Fig. 5).
The lasting presence of the industrial consensus began to crumble when a series of
factors took momentum. The first one was the industrial crisis which challenged the
industry’s primacy as an economic sector. The crisis was dissociating the interests of15
the industrialists from the interests of the workers. If industry was not able to provide
jobs any longer, why put up with its nefarious effects on the environment? Second,
the pollution of the Moselle had become so severe in the 1960s that the downstream
States had begun to take exception to the situation. In 1963, France, Germany and
Luxembourg founded International Commissions for the Protection of the Moselle and20
the Sarre against pollution. Even if the commissions’ action was curtailed by their
intergovernmental nature (until 1990, they were only a forum of discussion between
governments), they were a symptom of the political magnitude reached by the pol-
lution problem of the Moselle and a channel through which downstream States (and
co-members of the European Economic Community) exerted pressure on France. In25
the 1960s, the main issue was organic pollution. However, in the 1970s, the priori-
ties changed and the question of salt discharges in the Meurthe came to the forefront.
That was linked to the heated debate surrounding the salt content of the Rhine. In the
1970s, the Moselle system contributed 27% to the French share of chloride discharge
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in the Rhine (the remaining 73% came from the potash mines in Alsace). The local ad-
ministration was extremely reluctant to take action against pollution and the industrial
consensus prevented pressures from the French diplomacy to trickle down to either the
prefect or the basin agency. Overall, the situation was stalled and the sectoral manage-
ment principles inherited from the “planning” strategy proved inadequate to deal with5
emerging pollution problems (e.g. diffuse pollution).
The main factor leading to a strategic turnaround in water pollution management
was the Sandoz accident in Basel (Switzerland) on 1 November 1986. The water the
firemen used to put the fire out flowed to the Rhine, loaded with chemicals. Fish in the
river was eradicated, drawing large media coverage and public attention. Marco Ver-10
weij has related the circumstances surrounding the endorsement of the Rhine Action
Program by all riparian States in 1987 (Verweij, 1999, 2000). For the Moselle basin, the
accident led to the adoption of a new “international and environmental” strategy that
had two main consequences. The Rhine Action Program was translated into regional
objectives laid out by the basin agency (1990). Pollution taxes rates were increased by15
roughly 60% over a period of eight years. The pollution discharges, already severely
curtailed by the industrial crisis, were further reduced (see Fig. 5). In the new strategy
(and in the new action program for the basin), the environment was given some consid-
eration. It was a consequence of the influence of the German and the Dutch examples
and the logical outcome of a national debate on the functions of natural ecosystems20
(1990). Its conclusions were that some tasks were better carried out and at a lesser
cost by functional ecosystems (e.g. wetlands) than by artificial means. Environmental
protection was not a matter of principles: it was based on sound accounting.
4 Conclusions
In the second book of The Orator, Cicero extols the virtues of history, “magistra vitae”25
(teacher of life). He probably did not think of river management at the time but with
a distance, his expression is a good summary – mutatis mutandis – of our argument.
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